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EIECEUWICAL TREA!lT4ENT AND BURNING FOR 
HIGH QUAT..I!K RBNGE FORAGE 
F. R. Gartner,  E. M. White and R. I. B u t t e r f i e l d  
Departments of Animal and Range Sciences and Plant  Science 
BEEF REPORT 
CATlGE 86-29 
Annual y i e l d s  of western wheatgrass and t o t a l  vege ta t ion  were increased  on a 
clayey range s i t e  fol lowing mechanical treatment.  More important t o  t h e  range 
manager, yea r  t o  yea r  v a r i a b i l i t y  i n  forage  product ion was reduced, s i n c e  s o i l  
moisture i s  s t a b i l i z e d .  
Yields of Japanese brome, an annual grass ,  increased  from t h e  second through 
t h e  f o u r t h  growing seasons a f t e r  t reatment .  Three consecutive y e a r s  of abundant 
f a l l  p r e c i p i t a t i o n  beginning i n  1980 probably t r igge red  seed germination of t h i s  
i invader  p l an t .  
I Prescr ibed  burning of t h e  mechanical range t rea tments  d r a s t i c a l l y  reduced 
' , -  product ion of Japanese brome and increased  forage  q u a l i t y .  Both quan t i ty  and 
q u a l i t y  of western wheatgrass increased  a f t e r  burning. Prescribed burning d i d  
1 not  negat ive ly  impact y i e l d s  of t o t a l  vegeta t ion .  Reducing t h e  y i e l d  of an 
undes i rab le  spec ie s  such as Japanese brome causes an inc rease  i n  percentage 
composition, i f  not  t h e  y i e l d ,  of d e s i r a b l e s  such a s  western wheatgrass.  
Therefore, range condi t ion  percentage and ca r ry ing  capaci ty  should be  higher .  
Fu r the r  prescr ibed  burning r e sea rch  i n  South Dakota would appear t o  be important 
s i n c e  t h e  cos t  of t h i s  p r a c t i c e  i s  r e l a t i v e l y  low compared wi th  most, i f  not  a l l ,  
o t h e r  range improvement p rac t i ces .  
(Key Words : Range Improvement, Prescr ibed  Burning, Forage Yields.  ) 
In t roduct ion  
Mechanical t rea tments  on rangelands have a proven record of i nc reas ing  both 
forage  quan t i ty  and q u a l i t y .  The type of t reatment  is  dependent on landowner 
preference  and equipment ava i l ab le .  Dozens of furrowers have been b u i l t  by 
landowners i n  t h e  pas t  few years .  Many landowners recognize t h a t  a two-fold o r  
g r e a t e r  i nc rease  i n  forage  quan t i ty  fol lowing mechanical t reatment  i s  l e s s  c o s t l y  
than  purchasing a d d i t i o n a l  grazing land.  
Both dens i ty  and forage  y i e l d s  of western wheatgrass increased  fol lowing 
mechanical t rea tment  of claypan s o i l s  (Gartner and White, 1984). The cause i s  
probably improved s o i l  moisture,  s i n c e  p r e c i p i t a t i o n  was r e t a ined  where it f e l l .  
Mechanical t rea tments  sometimes cause a populat ion explosion of annual g ra s ses ,  
e s p e c i a l l y  Japanese brome. With favorable  s o i l  moisture,  annuals quickly  become 
e s t a b l i s h e d  where n a t i v e  v e g t a t i o n  i s  d is turbed  and where s o i l  n i t rogen  l e v e l s  
may be temporari ly increased.  
I f  t h e  annual g r a s s  populat ion becomes abundant, d e s i r a b l e  pe renn ia l  g r a s s e s  
a r e  adverse ly  a f f e c t e d  by t h e  competi t ion f o r  mois ture  and n u t r i e n t s .  Previous 
research  i n  wes tern  South Dakota has shown t h a t  both y i e l d  and dens i ty  of 
Japanese brome can be  reduced by p r e s c r i b e d  burning i n  winter ,  s p r i n g  o r  f a l l  
(Gartner  e t  a l . ,  1978).  A t  t he  same time, y i e l d  and dens i ty  of wes tern  
wheatgrass  can be  expected t o  inc rease ,  e s p e c i a l l y  when burning i s  done i n  l a t e  
w i n t e r  o r  e a r l y  spr ing .  Prescribed burning a s  a range management o r  range 
improvement t o o l  has been suppressed i n  South Dakota, probably because of 
landowner exper ience  wi th  de t r imen ta l  e f f e c t s  caused by some w i l d f i r e s .  However, 
r e sea rch  and exper ience  have shown t h a t  t h e r e  can be many p o s i t i v e  b e n e f i t s  from 
p resc r ibed  burning of range ecosystems. 
The .  purpose of t h e  s tudy repor ted  he re in  was t o  t e s t  t h e  hypotheses t h a t  
(1)  a seve re  invas ion  of mechanically t r e a t e d  rangeland by Japanese brome could 
be  e f f e c t i v e l y  reduced by burning, (2) burning would not  adverse ly  a f f e c t  t o t a l  
forage  y i e l d s  and may inc rease  wes tern  wheatgrass  y i e l d s ,  and (3) burning might 
improve fo rage  q u a l i t y .  Information repor ted  h e r e i n  should be  considered a s  a 
progress  r e p o r t ,  s i n c e  a l l  d a t a  have no t  been t e s t e d  s t a t i s t i c a l l y .  
Experimental Procedure 
Three mechanical t rea tments  and an un t r ea t ed  c o n t r o l  were randomly assigned 
t o  each of t h e  t h r e e  r e p l i c a t i o n s  a c r o s s  a south-facing clayey range s i t e  i n  
c e n t r a l  Meade County. P i t t i n g ,  furrowing and a r i p  + furrow treatment  were 
app l i ed  on t h e  contour  i n  t h e  f a l l  of 1978. Each t rea tment  comprised an  a r e a  of 
32 x 125 f e e t  (about .1 a c r e ) .  I n  1979, about 2 acres ,  encompassing a l l  
t rea tments ,  and ample ad jacent  un t r ea t ed  range, were fenced t o  permit  fo rage  
sampling whi le  c a t t l e  were u t i l i z i n g  t h e  pas ture .  
Vegetat ion sampling began i n  1980, t h e  second growing season a f t e r  
mechanical t rea tments  were appl ied .  Five randomly loca ted  1 x 4.8-foot p l o t s  
were c l ipped  t o  ground l e v e l  about mid-July each summer. Vegetat ion was 
f i e ld - so r t ed  i n t o  t h e  fol lowing components: wes tern  wheatgrass,  o t h e r  pe renn ia l  
g ra s ses ,  annual g r a s s e s  and forbs .  Sacked samples were oven-dried a t  700 C f o r  
48 hours,  then weighed t o  t h e  n e a r e s t  .1 gram. I n  1984 and 1985, t h e  wes tern  
wheatgrass  component was analyzed f o r  crude p ro te in .  Other v e g e t a t i o n  a t t r i b u t e s  
es t imated  included western wheatgrass  and Japanese brome d e n s i t i e s .  
A l l  t rea tments  i n  t h e  o r i g i n a l  experimental design were burned on May 11, 
1984. The purpose of t h e  burning was t o  reduce an excess ive  accumulation of dead 
annual g r a s s e s  a s  w e l l  a s  t o  reduce f u t u r e  Japanese brome popula t ions  by 
des t roying  t h e  seed source. An a r e a  of un t r ea t ed  range, equal  i n  s i z e  t o  t h e  
o r i g i n a l  1978 t rea tments  and adjacent  t o  each r e p l i c a t i o n ,  was s taked and i n  1984 
became a f i f t h  t rea tment  f o r  sampling purposes, i . e . ,  no mechanical t rea tment  and 
n o t  burned. Each added a r e a  of range was thought t o  be eco log ica l ly  s i m i l a r  t o  
those  assigned a t rea tment  i n  1978. 
Resu l t s  and Discussion 
Tota l  v e g e t a t i o n  y i e l d s  i n  t h e  second growing season (1980) fol lowing 
mechanical t rea tment  were not  widely d i f f e r e n t  ( t a b l e  1 ) .  Grea ter  wes tern  
wheatgrass  y i e l d s  on mechanically t r e a t e d  p l o t s  compared t o  t h e  c o n t r o l s  
suggested a p o s i t i v e  response t o  t h e  t reatments .  I n  t h e  1982 and 1983 growing 
seasons,  t h e  percentage of western wheatgrass  s t a b i l i z e d  o r  began t o  d e c l i n e  i n  
a l l  bu t  t h e  r i p  + furrow treatment .  Tota l  vege ta t ion  y i e l d s  on t h e  two furrowing 
t r ea tmen t s  were considerably g r e a t e r  than on t h e  un t r ea t ed  c o n t r o l  i n  1982. 
Western wheatgrass  comprised a l a r g e  p o r t i o n  of those  d i f f e r e n c e s  between 
t rea tments .  Mechanical t rea tments ,  except p i t t i n g ,  appeared t o  e f f e c t i v e l y  
i n c r e a s e  forage  y i e l d s  and improve range condit ion.  
Japanese brome became a s i z a b l e  component of t h e  v e g e t a t i o n  on mechanically 
t r e a t e d  p l o t s  i n  1982 and 1983 ( t a b l e  1 ) .  That spec i e s  a l s o  inc reased  g r e a t l y  on 
p l o t s  having no mechanical t reatment .  S u b s t a n t i a l  i nc reases  i n  t h e  Japanese 
brome popula t ion  appear  r e l a t e d  t o  a combination of environmental f a c t o r s ,  
e s p e c i a l l y  f a l l  p r e c i p i t a t i o n .  While t o t a l  annual p r e c i p i t a t i o n  i n  northwestern 
South Dakota was above average i n  1978, t h e r e  was a d e f i c i t  i n  t h e  f a l l  
( t a b l e  2 ) .  F a l l  p r e c i p i t a t i o n  was a l s o  below average i n  1979. Thus, Japanese 
brome comprised only a smal l  percentage of t h e  t o t a l  v e g e t a t i o n  i n  1980 
i r r e s p e c t i v e  of t rea tment  ( t a b l e  1 )  . Above-average f a l l  p r e c i p i t a t i o n  from 1980 
through 1983 r e s u l t e d  i n  a f avo rab le  environment f o r  germinat ion and growth of 
t h i s  w i n t e r  annual grass .  
I n  mid-summer 1984, Japanese brome comprised a l a r g e  p o r t i o n  (38%) of t h e  
t o t a l  vege ta t ion  on those  p l o t s  w i th  n e i t h e r  mechanical t rea tment  nor  burned 
( t a b l e  1 ) .  However, t h a t  spec i e s  comprised only 7% of p l o t s  w i th  no mechanical 
t rea tment  bu t  which were burned t h e  p r w i o u s  May. While composition of Japanese 
brome was reduced on p l o t s  w i th  both mechanical t rea tment  and burning, a c t u a l  
weight  i nc reased  o r  was unchanged on t h e  two furrowing t reatments .  Vegetat ion 
green-up was more advanced on t h e  mechanical t r ea tmen t s  on t h e  d a t e  burned. 
Hence, burning w a s  less complete and l e s s  e f f e c t i v e  than  on p l o t s  w i t h  no 
mechanical t reatment .  The incomplete burn on mechanical t r ea tmen t s  was l e s s  
e f f e c t i v e  f o r  causing m o r t a l i t y  t o  Japanese brome p l a n t s  and seed. Burning 
probably would have been more e f f e c t i v e  i f  done about a month earlier. 
There appeared t o  be no carry-over e f f e c t  from burning i n t o  t h e  second 
growing season a f t e r  t h e  burn (1985). I n  genera l ,  both weight and composition of 
Japanese brome decreased from 1984 t o  1985 r ega rd l e s s  of t reatment .  That 
r educ t ion  can be  a t t r i b u t e d  t o  average f a l l  p r e c i p i t a t i o n  i n  1984 followed by an 
extremely dry w i n t e r  and s p r i n g  i n  1985. 
Burning s i g n i f i c a n t l y  reduced dens i ty  of Japanese brome i n  1984, b u t  t h e r e  
was no carry-over e f f e c t  i n  1985 ( t a b l e  3 ) .  Western wheatgrass  dens i ty  decreased 
somewhat a f t e r  burning,  con t r a ry  t o  e a r l i e r  s t u d i e s  (Gartner  e t  a l . ,  1978) . That 
nega t ive  response was ve ry  l i k e l y  caused by burning when wes tern  wheatgrass  was 
a c t i v e l y  growing. 
Burning s i g n i f i c a n t l y  increased  t h e  crude p r o t e i n  content  of wes tern  
wheatgrass  i n  t h e  f i r s t  growing season post-burn wi th  o r  wi thout  p r i o r  mechanical 
t rea tment  ( t a b l e  4 ) .  No o t h e r  r e sea rch  has been found t h a t  r epo r t ed  v e g e t a t i o n  
responses t o  a combination of mechanical t rea tment  and burning. However, a 
Montana landowner has burned furrowed range w i t h  f avo rab le  r e s u l t s  (Frank Sparks,  
Pelvna, MT, personal  communication). Drought i n  1985, which caused reduced p l a n t  
growth, may have l e d  t o  increased  n i t r a t e  uptake by p l a n t s ,  r e s u l t i n g  i n  h ighe r  
crude p r o t e i n  i n  1985 than  i n  1984. 
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TABLE I .  EFFECT OF MECHANICAL TREATMENT AND BURNING ON YIELDS (LB/A) 
OF WESTERN WHEATGRASS, JAPANESE BROKE AND TOTAL VEGETATION ON A 
CLAYEY RANGE SITE, W. K. RANCH, I'iEA.DE COUNTY, SD, 1980-85. 
PERCENTAGE COMPOSITION OF GRASSES IS SHOWN I N  PARENTHESES 
Burning Treatment: Bum (May 11, 1984) Not burned 
Mechanical Treatment: Furrow Rip/ Furrow P i t  None None 
W. whtgrass.  : 
1980 Jap. brome : 
Tota l  veg. : 
W. whtgrass.  : 
1981 Jap. brome : 
Tota l  veg. : 
W .  whtgrass.  : 
1982 Jap. brome : 
Tota l  veg. : 
W. whtgrass.  : 
1983 Jap. brome : 
Tota l  veg. : 
W .  whtgrass.  : 
1984 Jap. brome : 
Tota l  veg. : 
W. whtgrass .  : 
1985 Jap. brome : 
Tota l  veg. : 
TABLE 2. AVERAGE ANNUAL AND FALL (AUGUST THROUGH OCTOBER) 
PRECIPITATION (INCHES) AND DEPARTURES FROM THE AVERAGE FOR 
 NORTHWEST^ SOUTH DAKOTA, 197 8-1 985 
Annual 17.56 12.53 11.66 14.48 24.76 14.71 16.89 13.68 
Dep. 2.14 -2.89 -3.76 -.94 9.34 -.57 1.61 -1.60 
Fa1 1 2.52 2.48 5.17 4.87 7.80 4.7 1 3.65 3.57 
Dep. -1.03 -1.07 1.62 1.32 4.25 1.14 .08 .OO 
A geographic  a r e a  de s igna t ed  by t h e  Nat iona l  C l ima t i c  Data Center ,  
Ashev i l l e ,  NC, t h a t  i n c l u d e s  a l l  o r  p a r t  of seven coun t i e s .  
TABLE 3. MEAN DENSITIES (STEMS/SQ. FT) OF JAPANESE BROME AND 
WESTERN WHEATGRASS ON BURNED AND UNBURNED RANGELAND, 
W. K. RANCH, MEADE COUNTY, SD 
Not burned Burned 
1984 1985 1984 1985 
J apanese  brome* 81 .Oa 2.2 12.2a 1.3 
Western whea tgrass  19.5 9.6 13.4 13 -1 
*Means i n  t h e  same row fol lowed by t h e  same let ter  are s i g n i f i c a n t l y  d i f f e r e n t  
(P< .05). 
TABLE 4. MEAN CRUDE PROTEIN (%) OF WESTERN WHEATGRASS CLIPPED AT 
GROUND LEVEL I N  JULY 1984 AND 1985 ON AREAS MECHANICALLY 
TREATED AND UNTREATED I N  197 8 AND BURNED MAY 11. 1984 
Burning Treatment:  None Burn 
Mechanical t rea tment1  : None C F P RF 
Treatments:  None and C = no mechanical t rea tment ;  F = contour  furrowing;  
P = p i t t i n g ;  RF = r i pp ing  + furrowing. 
Orthoganal comparisons of means were s i g n i f i c a n t l y  d i f f e r e n t  (P=.01) f o r  
none v s  C, F. P, RF; C v s  F. P, RF and F v s  P, RF f o r  bo th  years .  P v s  RF was 
no t  s i g n i f i c a n t l y  d i f f e r e n t  e i t h e r  year .  
